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This invfciktioik Tola tea to a ii«rv hydra tebd calcium sili- 
cat6, pffc4uotg thBTfiQf st^eI jaattlCn^s tif preparing; the eaiR*. 

United etate^s P&t«nt T4&» L>57^>.^,^t issued February 23, 
1?26 to Qalvert teacher th^ Preparation Qt hy^lrate;! calcium 
slllcatefi by teactin^ Lia© and a siliceous aiateflAlj aiaoh a^f 
diRitmnaceou? earthy aiid a watCT rnedia* :ctiis patent ciescrlbes 
A batck r^a&tiwi at preferred tera^ieratur^s of 9D to 105°C» 
bo jprooEuco ft i'iltratlon ui©i3imi Th* oalfliuta eiUcate pro- 
duqect tiy at^uh reaction <st)oaitii>tis Is iasAtlfibfi in the axt 
aa calcium a i Lie ate hjrflrate a conLpouTid of vairlable ooEpo"- 
ait-iwt tUkVlne a OaO/SiOg molar ratio o£ 0*8 t& 1^5' i>f lime 
to I of silica and d#strlli«4 in detail Taylor > Jommnl of 



I.- 



It &l4»[> known 1ti tt^ art thst th« prc>ducit; produced by 
a reaction siach ae ^Leat^ribe^l by C^aXvert, oiiwa It has b«en 
driQ4 ani3 clieperSAil, id a finftl^ diviaftd, atiRirptlve powder 
AccsMing^, suoh a product sbe(y bo useful as an in^rt oarrlei; 
fov organic inaeotloid^s du^ to it^ ^orptlve capacity^ thus 
providing a Me&n^ for proluclrx? a tiigb conoentrat^ flovabl? 
pc3fwd*9r.- Hotwiever^ th^r« are' iftrtaercta^ applidaticr^a in tlaa pr«- 
^aratiOA 0^ a ^tta^l« pti^^t ikitidcticiaei eioncantp&tian vliei'a 
a pxsauot, sueh a» produced tty Calvert, ia ttot dultabl*. 
JTotably, oD» of tbas!* is In th* prapsratian of a ?5SS wattablo 
DDT pavd«r vhlcLi mu^t meat the stringent ^p&oifioation^ sat 
np by thft Intsmatlonal Cooperation Adminlatxatloft* 

W« baVa nm found a ttfiv hydrwa diLic&te^ and produots 
tharaof vhlob inay tia pr^pas^d txi^ its aosipoiifrnts - lijK«f 
silica RDd water ^ amd vhlcb poasas^ea novel and unique 
cheuiioal and ph^aif^al pxapartlaa aiod chara&teriatic^ of aub- 
atantial utility* Adcaydln^Iy^ tha present invent ion ccoialstb 
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4 Bi^at u^^fuL, definite liytarate^ qalciua diLicate com- 
position, products thweo^, a ittcthod of preparing the same 
aM tt» tljarfldi:* 

It one object ot tUi^ invent iciZL to pi'ovlde a n&v and 
cl^nnXtft bydratftiS c$tXQium silicate anid method of preparing 

A furthar object of thila invention U to provid.* a naw 
hydrate^ caLciuDi silicate oqoupcun* cir jproduct ol n«w antS 
iLiil[^ua «h&r&cteri2tlo properties, tu^t ia^ a ccustpoutnd osp 
product of loe/ bulb darwity, Kre«t3^ iwprov«d eheaaital st^h-* 
lllty, higti Llqiaid adsorptlve capacity, and partiovlarJ-s' b, 
very tov soluUiJ-lty flubflfcanti&lly lower then th^t 5f Calvert 'js 
prodtiot, amoo^ othes advantaeeotis prop^ttitfa* 

A ruTthw objects at thia inveiitlooci is fcD provide a 
c&lciuflL eilloate oOfiU^punA or pn^odiac^t vhlobs du« to its \]nl4ii<e 
properties, i^ pa^JtiouLarly adapffcable foor uae as a carrier 
in th« prepiratlon of a vettablfi powder insect iolde die-' 
poir^lon.. 

• Tbeje &nd otf)«r Obi^cta and advantage? will baoocfla 
apparei^t and m£'x^e Xuil^ understood froa a con&lderatloki oif 
the followitid? detaXlft deacylptive of the Inveatiwi^ * 

prepetatlon of thue nev hydrated cfticiw silicate Bi6y 
^e effected wltti li^e and a reaotive siliceous material, suet 
ae diat cmtt.ee 0U& earthy ^Uartsy «filiea gelf etc * ^ -e^ .starting 
material* » PreferabXy finely -divided -atartins inafcerialfi , 
aueh afe finely divided byi^ratad lime and finely divided dla- 
tcoKtcceDua silica-^ are esupleyeil to reduce tbe reaat^Qtii period 
:4he-nev Jayf^rated caloiuw elUcat* of this invwtlen in pre« 
parwS by bydr other mallj^ raactiiiit tli» atarl^lRg ingredients or 
ccuEpooMntfl in a molar ratio of .abjoti^ 0-6? OaO to I SiOj_» 



, tcN • •* 



.yany2html?FILENAME=%2Fcpoti%2Fprod%2Fapache%2Fhtdocs%2Fcache%2Fmodca%2F5 8/24/99 



00601 158dis.a^ Page 2 



Page 2 of 4 



- -3 



5 

'I 
5 

? 

& 

? 
310 
11 
1£ 
IS 

1& 
16 

la 

20 
131 
SB 
•S3 
24 
^& 

a? 

30 
&I 

se 

S3 



&f 9 s;^ ana u««fult definite liy4rRt:e<5 qalciutt diLic&t* coai- 
pcfiitiQUj products thexaof , a mctidoil of pr ©paring tJti^ sam^ 
and ttw^ U35© tljar^iif * 

It le one object of tUi^ itiv^utUixt to p^ovid* a naw aiid 
Ql^JfXnXtft byaratft(9 ce^Xcium silicate arid method of pr^pariiiig 

A furtlaer object of thila invention i^ to jptfovi-O.* a 
hydra t«d calcium silicate ootm^ouTiai op ^rO(3,uct ol ja*v axid 
iinli^^uA e bars cteri^ tie proportiP^i ttiqt is^ a contpo^rul oar 
proiiuofc of Loaf bulb dsiiaity, grea1;ly improved etiaalcal stai)'* 
lllty, high atilsori>tltfa capacity, ana partiguUr3-5' ^ 

very iw scXntdUty eubatantlally lover than that of Calvert 'js 
jPToduot, ammg other adTantaf^aci? projpertiea» 

it ruTther objeot af thie inventlwi is fco provide a 
calcium eilloate vowpfiund or prodvict which i du« to Ita unique 
, projpwtle*, i^ partifiuLarly a^ajytabl* for ua* a* a carrier 
in th« prsparatlDn of a vftttabla poiwler inftectioi^e aift" 

- Thsas and ctHer &bS«cta a«d advantages will bacoiM 
apparent and more XuXIy uu^er^tiood f^oa a oonB-Jbdea^atioti of 
tkifl rollovin^ detaXU daacriptive or the invent ion^i - 

:i:he preparation ef the nw hydrated caloiiua silicate sfi? 
t>e effected with lieie and a rotative fiilicfrous inat^rlalj suet 
ad aiatfi(i)£lii^cecfu& earth, ^uartft, silica gel^ eto*, .starting 
^cateriale. Preferably flnaly -divided 4itartlni; jnat^rlala, 
^ob as finely divided bydtated Xime and finely dlvi4ed dia- 
tomacftous £lllca>' are eotpley^i^ to reduce tbe reaot^Aix period* 
:4he ti*v ty&rAfced caloiua silicate of thle itiv^ntlpn i« pre- 
pared by bydrothernally r««ctli3|£ tli* ^starting ixiferedients or 
ces^pflnents in a Q^Lar ratio of .abjou^ 04^7 to X BlQ^r 
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Fref erfiitiJy the gtart^ng itntcrials are Initially sUsp^ntS- 
Dr di&psTaa^ iJi at laaat auff.lcient vat^r to JTorm a f low*- 
Eible slun-y, e,fi*, aUout to 17 parts by veigttt di" w^te^r p&i» 
part bv welstxt of a 0114 s- It la al^D pxeferrtid th&t tUe 
sLu3»3ty, ^auapsnaion or the like, in iflhicti the reacstiou ts^keid 
pLace d '^/inter to soILds ratio of aljout S tti parts l)y 
weight of vator per part weight cif aSLid*. H'h© lime andl 
r^sctiv^ 4j.Xlseou? ittatdrial. .G^y l^d dl&p&r&'«d iiodividually to 
fojSB tfoparata slu^rriea, or togetlief -to form alagl* slurry 
et« is (isdired or appjroprlate * 

^Lurx'y or suspett^iDi) of Idjma and Td&6tiv& silica^ 
iitepared.in accordaxioa with the foore^olng, is then by^TP-- 
thfij^mally n'saoted by bAAtLr^ coflfiponents in a raaotiotx 

ve^gel to, axid siaiBkfcalning th& same at a t^mparatur© of at 

tv effect' th« iSsflired r&acti^n^ PreJeiably the aiaterlaXe in 
tbk r&Acticin vaaaol ar« a«itatea to' i>lJtaih-a rea^wiaDJ^ 

j*(jactio^ rat 9, «inoe thfi react ion tlmo or <iuratlon required 
to-obtsilri.th* doiired prodviot is d^jEi^ftieni uptm'tti* jp*^actlon 
te^^rature .fiM the degree of a^itsticn* In t^^r tfO^s? 
tho Tst« Cif reaotlon 1» liM!T«ase<S as the degree of agitation 
and the . temperature are Increas^iJ* T3»i«£ averse agitation 
and a minimuDi reaction teB^Jsrature of abcrat iBa^'C, a Taaoiicn 
tlm« irt ex«ea^ of M- hourfl otest be used in order to obtaltt thd 
desir^a proliict* At a reactiott temi^eriiture of 230*^0* th^. 
I^eactiWX tii&© must in.ex^^flfl <if C>.a5 howra and a i to 2 . 
hour TOaofcltin p&riod la -preferred,; hetrever^ lonj^r reaqticoi 
^'erlDda do not hava a detrlRi^fttai effect. ' 7n any case, a v 
reaction fconip&rfttur^ of at. least 182^4 i* craiaidered sasftnt- 
iaL. Finally, the a olidfl. .produced .in aoaord^rAce i*iit!i the 
forejgoing are filter ad frcm the slurry &nd dried. 
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Preferably tlu? start 3 rig i&titoi'ials 6i*e Initially sUsp^nd- 
Bc^ or di&i>aTaa<i in at lfla«t a'ufT.l-cJ-^nt vat^r tu -Corm « f l£>w^ 
Hble ^lura'y, anout ^ to 2.7 parts t)y weigtut oi* v^tejf p&r 

part by weigKt of solids- It la ala& prdferre^d t!fi&t the 
sLu5?3fy, jsuspenaion or the lik©, in whlcti the rBaetlon t^^kad 
pL&ce lias d 'j/ater to solLds ratio abaqt fl to 50 parts by 
weight of wator p^r ivart vftight ti£ sdLidii* The lijne anci 
r^activ^ fti-llsaQU? aiAt^Tial lt« dlspdi^s^sd iiadividuali3f to 
fojsa sroparate slu^^ies, or tog^tlw tu form ^ alitgl* tflurry 
«^ ^&siT&& ov^ £ippropriat&» 

5h« ^Luri'y or suspeTis-lctn Df lUna and reacl^iva silica, 
'ptopared.in accordaOTS wltb the foregolififi, ia ^kien hydro-^ 
ttuermlly s^aaRteij by h&Aiiiig said ooonponents in a rQaoi;io2X 
v^sg^l toj and toia-tftlning the same at a t^jparature of at 
Ua*t*.l82^, (360*^?.), prefe^ablj' ap^rosinat^lo' £30"^. (kSO^S^, 
tt> e^feqt- the fieaired r&&ctlt>Ta- Pror$r.abiy the aiateriale in 
iik r^aqticui vo&^oL aare agitat^tJ tfd to' obtain -a rea^onaUU 
3?3actionr 3pat&j «ino$ thfi rsatfitiDai tlm© ot duration required 
to-obteito.tiift desired protoot ia d$j^$M6Jnt upooa ttifl ift^action 
taoipBratuTS -aM ths degi'oe of agitaticn. In t^b&r tforAa, 

rate of r^^ijtlon 1« Increased as the degree of ^gltatjlon 
and the . t^mp&rature are Incre&sei^* tJ^Sxig %v«rage aglt^tian 
and a mlnlmuia rea<itlc)ii te4D;pBratiire of about Idl^Qw a raaoiifin 
tim^ in axcea^ of if hcpura aitist be use^i in order to ol^taltt th^ 
desired proluets* At a-reactiott tem^sfiiture of 230'^C» tb«. 
i:eaotiC(n tli^e must be in.exoea^5 OJf 0.^5 houre and a 1 to a . 
hour roa&fclcn pariod la -preferred,; hovevsaf, longer reaction 
^sriodfl do not liiav* a detriwetttal effect, * 3ji any case, a 
r&acticm tanip&ratur? of at. least 182^- 1* craiald$red sasmt- 
ial* Finally t the a olidfl. .produced .JLxi aodOrdar^c.o with the 
foregoing are filtered frcm the aluny (*nd dried. 
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following oxampLB illuat rates th^ pr<tpsration 
our new tiydr^ted calciuta fillleate^ and it will be Dbvlott^ 

spirit of theiitvention. 

Pur© slliolo and oaloitJia carTaojiftte were afiparat^ly 

oal.(3iuiffi osride of 99*5^S purity an^ silicon' -dioxide of 99-6^ 
tnarlty* i:h«3a wrs alxad Tasing 1*80 graEtB of alUccoi divide 
aiia l*ia igrara« of ealci-um ooc^ee^ Ih© naxturs iras placed itt 
1^- ce oT distSlllfid water «na afiala ialsed» tlia suiting 
slurry waa' placed in ^ wat^rtl^Eht j3fc*el container wliicti was 
sealed att^ the contaiuw va« heateci to a teroperatwa of 
33a«0» (630*^,) atid mainbaJ-nea at ttil* tenip«ratur* level ror 
four hours, Vjioxi completion of tlM heatlxi^ ^tep, tk» coittait^- 
er va^ cooled a!Wl the react ft* .filTxroey wa« apAmovedj flltdr^d 
and'-driftd. Bsamii^iti^nt by X-ray emaly&la Wentifl^d ttie 
imlv fomed.dri^d material as. a naw and.datinite oalclUffi 
slid oat d conLpcomd. 

' !Phe-netf to'tSrafc^d oaloimn silicate .thii« formed is a 
"dafinlte ctwmlcal eoapotahd havipi the f owwXa 2CaO,a^i02 . 
tflttk about I to 2-5 aol« of water hg^dxafcion, and it aver^ 
ages about 2 nols of vat», "l.e.t aC&0^3S102.2H20- By eon- 
fomlii^ to tha foreeoit3i£ procsedure, eBpaclally tha 'neee scary 

jKoUr ratio of lime atii3l alllca aiid a sufficiently lit^h 

I* 

reaotloit tanaperature, dlxice theaO are* the najw: ftcaatrel-lia£ 
faotora, a Mbstantially pure ooaij^pound laay.b^ pa? cjdu.cod , • . I^ha 
ohamlciSLl f oraula-tion dlaciosed "sCnd claiwed h&rein.ic not to 
t]0 iimlted t?7 aw theory, l>ut in Is merely foif tlie purpose 
of illustration and aarplanatlcii- 



. 1. . J 
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rifie physical and ofcieoiical. prDlisTtls* find ctxaractsi^i^tici 
oi" tba nefw caXpium a 1 Li cat 6 composition, T^feri'ed to tier^ln- 
ajfter as Are substantially aifJfBr^nt i:roiDtt ttia c^lciuM 

^iXicat© hydra-be X of tti& flalv^rfc patent^ bho tdlxifirals gyro- 
Lit 6 BXri truBQDt-tlt^d Qt ^sciy ottwr almlXai^ calcium dlLicate 
c ffinpounii IctiDwHi fco ua* Th/« foLlouflng data obtained by stand- 
^Xd jprofisdures cl&arly llLu^tratd and point out tiie d.l^tiii-^ 
guldkiln^ and eharacteriatic ptiysical and ch&mical pr expert ie^ 
of C5-?5* 

njpoja 35^ray_ analysis CS-*55 isii«iiirafltd thd I'ollowici^ uiiiii^Ui 
and'ctmracteristic patt^rt^g ftg oaa^ar^d to ealeium aillcate 
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!Che differential ttomL analy&is pitterns fw CTfl-jy 
Had oaXQ^Ujn eiX-ii^ste hydr&te I aire Illxi4tr«ht9^ In li'lg* 1 
thft dx-a^ii^Ba. I'twi patterns clearly J-Uustrate ttws dlffer*- 
ence? in appr&achi tp, and tEie brciaiEine p&lnto o£ the tvo 
^D^o^itioud and tt^ip ^ult sequent ^oi'maticn tvQ it if Parent 

Tfce det^dJfation oiirves for CS-55t calclnoi Qllloate 

fasydtate I and ^yyolite are shown to S df the dyavingfl.* 

?biO ddbydr&tioaa ol ^rolite reaults in & s\ib3taTitiaIJLy ujiiv 

form ami ^a^u^i Img &r water before leveling off 

indict t6(% by thje curv«¥ Thi^ ata^h^A water Iqss &f i^al<:lru9a 

filltCAte hpdrat^ I Is auaden and complete at Xov t^mperaturex 

wbjBFeupon it bec»o:ve» ^bstantially ataliLe et t^j&parbturea up 

to about ^05*0^. iJOfora it suddenly pivee up wibfitantlall;? all 

or its wat$T of byilratlonf ac.-.illusts^at^d by shajri) rises 

aiid pl:ato*u5 In ±ta de^i^dration <nirv«. Lilce calaliiun eiUaatfe 

iiiy^ratfi the 3crb$d wat&r Ick^s la sudden and oooapXete at 
Iw temperatures, l-a*, about; lOT^C*, lo tlw d*hjndTBtlon of 

CS-?Jp However, cilice oaJjciua sllicat© hydrate 1, upoofi los* 
or its «orbed wat^:^ 0^-^$ Ia JsubstatitlaLly atabX«= that 
It jpive« up wry little vat*r &f hydration »t tafflpsraturee 
rao^in^ b*tve«n liiO - iOCK)*«f. Thus, tho relative etablU.ty 
of ca«55f in ccdipariftooa with eittwr calcium silicate ttyidra;t6 1 
or ^yrolite is clearly ^igixlf icant » 

^hia earbonatioa r«tft of ca-55 ie c^ciflpared vlth thaf of 
calcliia silicate .b;^r'ate I in the grapl;^ lUu^tratea in i^l^* 3 
of the drauin^^* S>ie noticeable aifferenca in the carbona- ' 
ti on rate tf th* two typea of products I5 'clearly 11 Iwet rat- 
ed by the grapb^ 
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IPba floLubiLity or th« new cttupouna t>t product^ C5-J5> 
i5 only 39 parts jpsr JuilLionj sis compar^ot to a afiJ^iibiLity 
lOl parts per million fqr calcium aiLics^t^ hydrate J- This 
particular ckiftraatexiBlJlc if except ionallj' xicytavortby since 
it rflrvi^TH tha ipi^oilu^jt especially adaptable to fulfill cer- 
tain teijui3*eii«Jitfi usees *ary for fifartiaiil^T ^plications «et 

J?r6quently, &xi& ±n niajEiy application* it ia not neceB?-- 
ary to employ the new by4rous calcium silicate CS-5f dn ifcs 
purest fOTm obtalnal^le* Theref oi^e^ It is also vithlci the 
jscope or thJB invention to papei^iTP and utilise a product 
c-Qoippising an adulterated foiw dJ" the cotapciandj* or a miactnTei 
of thP nev coinipcujKi with bydratea aiUca sni/or pQfl^iiil;^ ■ 
ctbi^r eaXcium silloate pxodui^td o^tttineiS wtisn litue and a 
3ilio«W5! material are on^loyeii as starting lagre^ienta iii 
a CaO to SiO^ molar ratio withiici thft lAnge Of D.Of to 0*7 
tJaO-to 1*0 BiO^ awa reacted together as '^jpeclflad Bbt?v^, In 
cstlxer worda, since 4 Sift advantageoua ana unique physical and 
cheiilcal propertiea- an^ char act eristics of tba product cam* 
•piflsiiciE an aiaulterated- cosapgaiticci, or mixtiaie of the new 
coaapouwa and hydrous sllloa, o*<5*, vithin the f oreeoiae- CaO 
to SiOg molar ratio ara anfastantlaliy similar to thoae of tho 
pure eoaipoianii and aro aatisfa^ctory for many appLicatlcns^ tt 
is frequently ^aoair^tia and advaiitai?^oiifl , particTalariy for 
rsaoons of eoortda^y, to dilute DT-mlsr thft pure coiKjotind ^-rlth 
li^drocis Bllica by including great or qn^ntities of a alUc9- 
octi Hater iai in the Initial. sl^Urry tl-ian is nec^gsary to 
otitaiu pure aGa'O^SBiOg-l tP 2*5 ^2^" 
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Acco3?dingiy, it tisis lioan foiiJid th&t a safe isfact Dry pro- 
duct jDay be prepareti by eiup.lfi(y.1ruj a CaQ to SiOjj, iticiaT ratio 
within the range of 0*05 tjo CJaO to 1 ^iOg, Prefesrablv^ 
fcnc Gomni^rclal jiurpoces, & molar sa^iiD b^tvB^ 0^^ aii4 0.6 
CaO to 1 a. 102. HD'rfever^ in any c^ae the rft^^ifclcn tenpiira- 
fcure ehonlii be at i«ast L82*^C,, (360^?*) asud preffera.blj' abrai 

adulterated forns of the n«v caiipoui^i artd its imlq^ud proper- 
ties* It is laruSerstDod} of coarse g that the material and 
ita Djethcii nf preparftt^-W bitq a^iesaplary aiiril ara not tc be 
co3:^:9i<S«r^[! to ttiie invention 1>0 the particular molar 

ratio of Ingafedl&ntfl, solids oaafceoit of th* flluj?ry atid op^i^-' 
a ting aondlti&ns ^outlined* 

A sLnrry of silica vae prepared lalxlim finely ground 
iSiatomacdDu^ $arth witfi water *o that tkw slttrry ooatained 
1*2 pounds of £oLld^ per ^allonp A slurry of liydsrate^ lime 
:i iffftS:.-pr*parad by iDiJcl^j^ Jtiiydrateii lime with vater ao that the 
slurry contsLliied 2.0 pirnhds Df ^olld^ p&r gallon » One Kun^- 
re(S twenty.«'^Dur callous ef dlatomac«oue earth aliiTr}' waa 
pxwij&ed into the reactor where it waa heated by direct 
ii^j^dticjn staaffi* !Dhe diatofiiRi?ac(UB eartti Blurry was felJ^owed 
■by 90 ^aUooe of wat^r to fluah the feed liiw?. Thejx 
£aUfict5e-eif Ucia slurry were pumped Into tb$ r^^totorj this was 
followed I? |;alL{>n;fi nf fluahlDg w&ter to clear tt^d lin^e^ 
the^reactiun veasel vaa agitated continueusl? an^ wa& lield 
at the desired reaction tempBrature of 232*^* toy direct 
ateaiR injeetion heatixig* The inert jga&es were \'anted frc:t) 
the tQP of tbe reaotor «o the j^res^uxe in the rector at 
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eqiif JfitJriiJJn qtfifam prasijare IrxcTaafling to 232*^0 ♦ or abo-ut 
^3L0 peifi. Ttia ^larry vii.? reacUd for tiro hours at 232^^3. 
and tlrifiiL was riLscharged th.rowj;!a a cooler into an app? oju-iate 
tank at si3.<jU a rat^ th«t Lti^: reactor w&a emptJeot in ahoiit 
35 cfiinutBa- iha solids were filtoracE rrom the Bl«rxy flind 
w»re dried and ground- The finished produot had th© f&LLow- 

•GardnQt Coleman adsorption (H2O) kz^ jjmjinde per 

LOO .pounds solids 

It should bs ^ppreeia't^d that the feed slurry coqiii be 
h^^t^d b^* iiift^ns- of heat exohan^drs arid ths rd^&tor could b6 
hdatod by altenxate aiaau^ eiich a beating coil» eleotrlootl 
lieatlne, Pte« Alao^ the s^aactant^ can 't>B adddd separ^tel^ 
a* d^eopltifld or t^^athfir* !Pha neesasary element^ flf the 
pfrofy^,9 iaiJijply^rAnuisft bringing together tbft J?rtp6r amounts 

' of"-V^»«fct;lvfl. tfiilGfa' aiid "iBrdrated'-IXnid in a water medltua 

•yithin' V 3P&«LCJt0r,^ 'pi^Jarsb^^^ with agitation,, iwid raaotinfi 
thA QBStiB at a' temperature . at least 182^*4 pt<fife^&bly 
ibont 232 for the requdrsd Teaotlark tima* 

J>u$ to -Ita unLque aiui novel physical end oh«ul<:aLvP(o- 
p$rti<s> th* nsv oompouiid in eJrthsr it a pur$.0(r adulterate 
f orfttj aaons othear advantageous applioation^' or uaea^ is 
a'ap«£lally ^uit^bLe focr xi«a i^s.a carrier lii th? preparation 

.Af ^ v^ttable pevder insect i-o^dd di^par^ion* The fol'lovXt^ 
«xatmi>le illustratei^ thd jprops^citiorx of a 75^ vet tab L« l^t)! 

'powder ©rapIqirizvE- tba naw" product i>repa2wd (aa&cribed 

In Eocaajtls lis 



. -.v '1 -v • 




i 
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BxaittDLe III 

A 'Arettable DDT powder vas pr&pared I3y dry tiUnclrlng 
•the folLdwiag ieigritdieritst 

375 grams DDJ, Psntsijh ii, groujiii 
50 gramas Sardan Oifity^ a fcAcLlJiite cl^ 

^'♦5 Kr«JW9 Igepoa *^-77y flCflium-K-JKi&tliyl- 

STha Zor^goliig v&a^e e^fouad In a 2 Inch JiedwctlDri Sn^lnise? 
isog fill? Mil, aTid th.^ rowaer vas 5Ut>3a<?t^iJ to tjcopic^L 
storage auoh as ^oaoflbftd In FOA No- ZlffS'H-a CKcdified O^jt- 
nh^T 195^) fljpeolfieation fcjr lOT water diaper&iibU pcwisx 
insectlcido concentrate a, (PCU Intarlia Spftftiflctttlon for 75g 
DOT Wat^r Dlftper^iblQ P-jOKd^x)* p&u±^r frosn the tropiQal 

ma aubjacfcefi to a suspeiuaabllity ta^t eia deaeffibed in 
yt3tfc IXo. 715i?f«2 (Koaifl^a OotOfc$r, 1.95^) apeelflcatlon, ' il 
s^jRllap ^'^t powder vas Jtiatlft lap aiid teafcod \uing caldlum 
silioflite hyarat$ I prepared in flqetjrdanea with the teaohingfl 

$ OTT in Suspgnsicn' 
After ttis IxDpioal 

CS-55 1.5 
OaXoitun $d.lleat0 Hydrate I 0«9 
Imiaaiach as th« OSA*FCA BpeciXii>ftt;toixa ye^iaiiw the 
pDwd«r fo have a «uependablilty of 1*2^ or mor«> after tjrcpl- 
cal Btorage, it ie . obvJLoug- that. C£-?5 is suJttabXa atJia tliat 
calcium silicate by^ratek I nab* 
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Tbfi) Jiflvr hyidi^ous calcium «iis,cat;e product Is simiiarLy 
^^T^ita^ild for us© a5 a ftita^rloi* Jf^p n^ansrana othax powdered 
Inseotioides, sucjh as, for eyampiej SlaalL Chficnical Ct^rpopft- 
fclon"s 2?acfcuUctai Aldrin contaiaiaE at leswt 7?*9^S 1,2,3,^, 

(aimBthanfin^hthaXezifi (IIKDM) anii O^llfirin containing at laaat 

octahydro-lj J+-findo, 5, S^diEnethanoiuipht Galena (HEQD)?^ 
ArAiiiit6 cjontaining at least 90^ S^Cp^tert-liutylptxenoxy) Iso- 
propyl-^-ehloapoefchyt sulfite iB^nufaqtur&ES th^ Kaugatuolf 
Ghemical DlvisiDn of tkie TJiaited atatsg Rubb« Coiipar^^ or 
loxajihreiBj a chlprlnat©^ camphere (Cjcft^l^) jsaanu^actured 

A still further atifikine dlfrea^enfi* b8t\««en ttw product 
produced a« tii«scpib©d by tbiU^ventlon and that <l*scribed 
Calvert la th« filtration Tate ef the reacted slurry. 
Calvert clain^ that tlia product produced accordlu£ to his 
pa tent. Is a f^&e fi It Bring product vtilch 1« a £Dod- filter 
al4i' It ba^ ba^ oonflrauad tSxat oalelua silicate hydrate I 
prepared ac&of41iii£ to th^ patent t&s free filtwii^ qualities 
Howewj tha nei* product wWch is .described in ttila inventicr 
is not free mterlni;* J)fttft sub^taatiatiiig this ore -.as 

fpllOW3! 

Oiw-half galiftn of th© reacted slurry containing aiout 
0^5 pcund? 9 olid SI p«r gallon vas filtered on a Buchnar 
filter. The slvcrny tejsparatuTe vafi ?! to and th* 

vacwuoi Vas 37 inctes of mereury. IDba product, CS-ff , pro- 
duced 'ae deecrib^ In Bzaaiple II required 200 ^eeonds to 
filter, k slurry contaiialtie calcium fllllcata hydrate I 
Wquir^d (Xnly 35 seoonde to filter* 
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Odb of -th* most Importaut dJ-JCr a ranees botw&en the* pro- 
dact dofie^ib0d ty Calvert arai ttiat 4e£ici?itie(S by this Invon*- 
ti.on Is. ttie ^jLfferenoe iri solubility * 3t is ti9liavQ<a t^t 
•tbis t<i 9. great Mtaxit affects the suitability o£ thft producl 
for u^e in ins^cticlds f wmulatlon* aiid othar applifiatioaa* 
Inertfl tfith loirf aolubilitlefl have l^^s tendency to cauie 
f LoGculati^n, rbi& goXublXitjr of calciimi silicate hy^irate 1 
and CS«'55 v^i^ a$t$riainM by uilirlug an axoes^ of tho QaleituaQ 
eili^at^ ^olli^a vlth distill©^ water arui alloiwlng the aalxtur^ 
to itAnd^fo^ h day** Xh^ 5&Ua$ w^re tJi^ii flltexea from felap 
slurry, and the filtrate v«s analysed » The filtrate vhtch 
had -'been in ocntact with tiriG ealeluB allia^to hyditrat* 1 
contained lOl pph ot dis^oj-wd solids » ^ha filtrate vhlch 
h&d Ij&en in wntaot with the caioiism ^iXltat« d^sorlbed 
. by thia inventlwi contaiuied only 39 ptun difl^olvedl a.ollds. 
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Wh»i*eA« the j3Pincli?*l disoJ-^taaro ficnoevns « nftw biydrate- 
ti&JLeium fllllcatO) products th«^r«of, m>d a m»tboii Qi" prcducXvii 
tli& &ams» &i4b3eiini0xiit Ithv^gtigatlons Slave prcgluo^^ ifurtliax? 

method of prepay iTij the Hiair hyt^rat^d caS-C^una ^ILlQate of the 
'ftrlncipal di&oIo^surQ andt proi^uet^ thereol^ anil ^Yxcos^asdliig 
the bcnxn^&rles ol' tho va^^icu^ f eaction ccnditlOQ^ boo^leliig 
^aaijd iQetl^[>i> Accoir^inglj', t^ld ^uppleoieat&Tsr ^ortlim the 
cllsclo^urs «p<ftClfiflAlly liiE^cted only to tla* completloa 
of th^ ilisi^lc£ur« insofar a^^flt^lng atibetantl&Xl:^ all 
practical smd fsAsibl^ r^acticn cooaitiaoa such p^rioiSs 
of reaction acid/«r tampflrataUTes there or e^abX^ *^ sucg&^s-^ 

full? producing tho novfrl hydrated salclw «i].icat«f snd 
•prodocta thereof, of the »ld prinjoi-pal dl^^loffiiTe^ H6%9V«r, 

't^t/:thtf irij^-.li^r^^ otaUlTim silicate compi^ind, and th» 
prcdvi&td tboo^eiof ) appsar to be oaJEialiiLd ti pTeciite j.^eiitd^lQQ- 
tlm «nA/or duesipticn only tfcirou;gK the recitation tt 
certain of their |^by«lc«l ps&peTtiee aTta/dr fip«olfie oondt- 
tions of their lit^rothecrjiiaL concept icn, tbfi reors complete 
ourr«nt darinitiG& of XM metbod vtiloki comprlees the baeie 
of this latter dl«<sLo^uro ha$ .baen alac utilized to razi^er 
iaore definite awa e^actiti^ the identification and delixiea^ 
tlon.of the Jr^^tlrateii ' calclxis eilioete Aompouiid of thia 
prizkjc'ipal ^Uclt^mvi^ and pr^uo^$ thsreof » 

Fi^* ^ ia a- graph defining ttifi tloie and teaapeajatwe 
react ion «cs(nditlDtie nece^eats^ in th« prepaxatioii of the nov 
tc^drwae c^Lcim alXio^te td the present iiivaiatliaa, and 
illustrates tba accelerating etf«ct of a^itati&n upon said 
reaoti-E^ki conditions. ^ 
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Fis* 5 ifl a graph ^^tiowln^; thst ^ehy^Tal:i\>n ouxv© the 
hj'di'Dtifi caXclum slllcitte trueoqttitd Xor cOl^^lpari;^cm wltlj 
the a&n^'flyation chfiracteristisoa of the novsl. hytSroi^s cai" 
cj.^so) si 11 oat 9, cooipoiirKS oi tttl^ inventloiif 

eet lortSx above, t?hfi pr&paratlra of ths ngv: ):iyarfltfc<ia 
oaloJ-UPi j^lLj-oate ci this lxiV6ntl[>ii^ and prodi^Qta th^rdc^i, 
may lj0 erfaetBia toy bydrothfirm&iiy reactii^g liae axul rsaetlve 
sili.p©i?u5 Juat^rial Bd.flfcaTtirvg nateriala In fsl^tlve pro- - 
portlcM%9 of JBol ratios of alii?ul^ 0*6f jaoX« of CaO to I mol 
of fliO^.^oi' the hydroue* calcltim silicate coinpouinJ, vittiin 
the apjjirc^rloiatg range ciJinsletin^ &f About 0-0? to 0*7 mols 

of C&O to 1 jaoX. of Sit^tcr jtf&luisttt contprieii^g ttis ^ame 

Winter ft Leo ti^ present <lurlci£ thd [reaction at loa^t in ^ 
amount aufficAOTt tD provide the UhetuiqaJ-lj^ eaabimd vater 
iT^iioatea Lit tb& rornsfula* ' ^oreov^r, should be appa;di\t, 
tb^ amaimt of watsr mix^t^E vith thd atartlog niftterj-al^, or 
present during tbe r«aQt^<in., should ba srutf.lc^ont: to produce 
& f loi^.'fibl^ juasB of amblenb raactaxLte whereby ualtihibitea 
and ready contact ^M'h&t&iciti^lXs £^1^ rdaet;E{rLts 
faftllltatea the r&aotS-Oft* 

In additicsn to th$ f tar^^oing relatlvo proportion* or 
moL ratios Oif liJua, slllcdDus uiateriaL at^ w^tcr ae et art tug 
iQat&rlalfti gpgpifie t«niperatOTa oociaitionfi over definlt* 
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pe^loiig .of time are BBssntial to 6rj*tJc-L ihe necetaaar/ hy(3ra- 
tiwriiial reaction xil thd Xiiua, dlllcecua £Uatea?i£il ajia v^itar 
Iji^redient^ to torn the p&rtlcular Jij'^jcDug GfilGima silicate^ 
or prodycU thereof, of this inventloji. UndfiriJ tana ably ^ tho 
react ion tempo j'&tu:fQ and p&rlod or (ftutatioox tlMret>f , are to 
an extent, interd spends nb conrHtiona, i.a., tba liifiher the 
reaction t^mperaturre tho ^liorter ttiB porioi of sxposute to 
said tejopeTaturea aiudt conversely* the Lojifr&r the period ■ 
of ©xpoaure to to action 'liMiporfi.tuife* thi& Lovrt?r this tfeinpera-^ 
. ture nscesAar5' to effect the ^ydi^ othamal for-iEatlDn of the 
hydrous silicate compQuiaid pt iiroduct* tiior^el'- 

Xh^ slurry or sujspeniflon of Lima reactive aillcA, 
prepared in aceoajdaticc with the f orfegoiivgj ia thejfi hydro- 
jth^rjiialLly reacted -for a period of time, and at a twiperatuTQ 
within thft -approxlDiate limits defined tty th^ B0ii4 Hues 
d^Gienated A and B in tfci^ acooa^^^iylns firajih o^ Pig* V to 
^ff&ct thfe daairaa rdaotion* Agitation of the slurry con- 
fcalntn^ the. reaction Jiiat^tlala, houBwer^ aubatantlally 
inereaaa^tf tide react ion rate over a wide tempsrature range 

and 15 hare by materially rdduod^ tliE required reaction tie© 
oveiT that range of t^aijp^ratmreB ettd ttilfl aaceUrating effoct 
of iigitatloax upon th)& reaction, nianlfofited In & reduction 
in time and/ or tcmperatiare rtqulr^ to effect the react ii>n 
over a cgrtain ranfiS &f iho piSMiflsliile tliia andl temperatur& 
r^actioa.ooniiitlone, id illuetratod and approiijttetely dftfln- 
ad to* tha hr^en lino C and the.aolid line A In the graph of- 
Fig. ^. It la ttccordlngly to bo uiaderstcod that the 
r&actlon conditions say coiRprlee ax^y T$a<?tion p^tlodi (tiiiiia) ^ 
and/or temperature .wjI thin the area(«) d^fltl^d by ttie solid 
11I19S A an](£ or the «olid line B tha l>tolufn Una 0 of 



.f .... 
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the graph d£ fXb, aM tinse-tsmp&ratur& i^eaotion conjfiitione 
dafift^ within th^j eaiot area of tbj& grsph deflri&ta by th$ 
solid lliw A and t^roksi; lln© C» whejk atfioiupanl^ii 
agltati&n, are tberefore considered to be within ttis scope 
af' tW.5 invent! oii, as wttlL aa th« tlme^t^JKpsi'aliur© r«ActlDn 
eo!iditl&ri& vithln the area defljifid by the floUa Lines A and 
B, OMoo preforrsfi time ^xta tGii«?eTatTO© ri&a&tion conditione, 
either, with, or l^lthout It at ion, ar© lilujetr^ted and 
dafinpa by the doftted line* which set foi^h tjie principal 
a3^6a Df niDet s£f loleiit and' ecocioalcal 'operatlJifi eondifciatug , 
It will Aot^ that in^nffi-Dlent reaction periods an^S/or 
tamparaturaa, l*e*^ t&a^ttlckft o&ndtitiens within area to tJ:* 
i^ft &f the lines C or A in th» graph of Pig* if dlei»^iid4.T^i; 
^ajfjon wtistb&T or not agitation la employed, fail to produce 
tt)e new caiciun *llicat& liydr&te of ths inatant liivantion, 

•but typical ly:re«uU In oaleiu^ aiUoate hydrate 1^ a com- 
.pound of variable cofloposltlon reftirrflii te hiSTeinbeXKre, ' 
^3or«ove^5 i* ha&n mtid th^t over reacting^ 1,6,^ 

. reaction, periods atid/or tei^eratures in thfr flr«a to th^ 
ri^ht of or in* excels of tha«e defined ty the a olid linsa A 
attd B in the £reyph of Fig* can reaUU in calcliam aili- 
cate« of substantia Ily dlUf^rftnt oott^poBitiiyn and physical 
and <JhftiiLl<sal properties or characteriaticfe ffoiu tbe nsv <;aX- 
oivjD siliyate e(»s»pound, or products thereof, of ttia presant 
invention- For OTflUnpiB, certain' time ami/ or tenperature 
raaction cooadlti-ofti da excesa q£ these indlcsated In the 
«raph of Fli^ ifj i;e^, to thd right of tha nooeaeary rea^jtioti 
^crfta, .haw'be^ found; to- produce^ ^mox^ other material.$, ocm-' 
poiind^ vt±f>yk aiis^Xa-ta» or oomprise-the Mneral t™eottite 
and/or tha Blnaxal Jtonotlite, depending, of * course, upon tte 
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CsO/BiO^ molar ratio provided by the convpixRentfl, tfci^ toa- 
pcrature and/ or tima oi' ©xp ensures to the. aanit^» 

uptoi JC-ray analjriiis CS-55 loani^edta. tti9 following 
unique and ehars^oteriBtS-c pat torn as ooiapared ta thfi X-ray 
diffraction patt&ms fw oetciuiD ailitate hydrate X and tfw 
minerals ^yjcolitB sdI tTUaeottits* 3M:ii0 gyrollto and tru^-^ 
cottite patterns are reproducei frOffi'JC-Tay dsta fourd ij\ 

SllifiSSMj I>ejpartBient pf Scientific and Indas trial aeseaxoh, 
pul)l±$l:tfrd by Her MaJes.tyU St^tiojaaTy .Orflcev Loxiai3n> 195^* 

. , . CSHJ ' 08-5? CyroUte Iruscottite 

.laaiiSL^. ajji^A .Iataaa;.t7 .ft^fr&tigH?Y jaakaalS^ ,IiitgaaJJaL 
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Anglo 2^ d In 1 



21.1 
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27,1 

V 25&' 
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3.3H 

3.18 

3-12 
3^08 
3-04- 
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CSHI Ojrtf^^Xlte Truseottite 

Ai^gie 3^-6 in ft lafcaaa^Aa: JidkfittgAt?;^ J^l^gi^^at'-y. ^n1?grvaJrtf 



3^*7 
36.1. 

39.5 
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WW 
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5 
M 
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vw 
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Strang 
Very WeaSt 
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VW 

VW 



t. 



^ " th© dXtf^rentlal tkisrntft^- an^il^sie ijattorJ^? Toc^. CJS-iS'? 

■.and <^aleitiffl eiucs^te. hj^rat« l^, ofctftltwd At a twnpatature 
lofiMfti* Of i2'*5^G* par jaXnut©, »m luuitrat*^ to Fig:. 1 

'o£ tto 3rawi4:^g» Slw jwitteiJCie oX^ar^y illustrate tl» dJlffox- 
eiiMft.lri thja aPPrwioH to, ^ tb© brea^lja^ points of 
fc*je iscMpuuxula an4 their sub^equ^nt ffiTmation of tvO'W^f«r- 

by^ratft If polite an4 tru«o^t-fcate are ahawn in Vxg^* & and 
5' Dif tb» dravii;^^ Ttw gyrollt^ atul tccu9Ct>ttit* curves each 
•corr«4poiui to the deto^ration trtjr^fi ttf Fi«< S, of 
tbfi A* L.- Maok^:? BOWS E. -Wp Ta^'Xar artlelSy "Tniflcofctit*'', 
KUiaralpqiftal MagA«ine and Journfll pf thO MjlWrfllMlgftl 

dohy [^ration of CS'''5^ produces a rapid axid substantially 
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woigtit logs Qf approximately 0^ wabttiA the first 100 
totDper^tUTs .Incr^ftga, B.n overall Loi's of apprDif.lrrtatel-5' ^5^* 
at- 200^0, arid total wel^tit loes of aipprKKiraateLy 10^ (LO 
tQ 115^) tlLTougiicfut ttie t^raperatiaree ranging from approzl- 
mat6l;\f aOO^ up tD iDCiO°^C., ist? i3 &vtdeucari tiy ilts irta.lnten- 
ance of an apptoxiiaat© csonataat va^-ght throughout. Q5i34 
!' tejnjjetifcure taoge* I'N i)iir6B<>in£ <aeh[ydratJl&n oharactfir- 
iatic Is fully iLliiatrafciid hy tba curve of Pig* 2, ^ 

Oa3.&i)iD^ «J.lioate bytilratp 1 ^^hilljj.ts ^ dah^rdratJon owv^ 
DQiUip^ifling & eud-aen and rapid Lo^a of vatdr at li^ tdmpdra- 
txiresj l^er, up to 200^ r, «i levellsixe off or- plateau iibdl- 
oatln^ iittle watw lose* and thus stability l>etvra©o tbd 
appro^iUaat^ taoapexeturatf • of ^0 to 1*00^* inltiaLlj' Jiot 
unliise that of Cfl-f?* H*t>wever, unlike CS-??, the calcium 
silicate ti^'dr&te X ciarv^ makes a secoood sharp tI^^^ indi-^ 
catJ-ng a furtli&r rapid loas water, ^etwefitt UOO aM 600*^0 
"before again l&vaLiikg off j. rfte^p a total wter loss of 
.-appi'.aaciMately l6% by welgtit, and aaisxtaitting a aub^tatatialXa^ 
cMistant velghfc from 600 up. to 1000^* Tho dehydration cf 
.gyrolite results In a eub^tantlally rapid and -uniform 
initial loss of imter which gradually deor&A^sa as th« 
t«i»p9ratur« increases with a-sinQir platefm bai:v?^ezi 300 and 
500^*, ovcr tlije tfeaaperaturft'ran^e D-f 0 to 800^ » before 
firuLly leveling off at ebcmt 800^ < a« indlicjiired« Th^ 
.truscottite de^hydratlEm ourve ^ixhibits et very ^radn^t ar^d 
, eubatantially unifor^t yater Xo$« throughout te^^ratMro^ 
rat^gOtt^ up to approacitestaly 800 ^C* wK-fttt tlifl cuTva Iw^ii' 
off at £ vAter Ieff£ rejtrs^entsd by a reduction in' veigbt of 
about cantJm^is vitlf^put furth&i? substantial 3Lcts^ 

up to lOOO'^* ThuA, .th« relative atablUty of oa-55i aa 



.yany2html?FILENAME=%2Fcpoti%2Fprod%2Fapache%2Fhtdocs%2Fcache%2Fmodca%2F5 8/24/99 



00601 158dis.a^ Page 22 



Page 2 of 4 







- 23 - ft f\ 1 1 ft 
O U i 1 & C> 


■" 




6vi4«iW6fl to' Xt& raaW initial Ices oi' watei* at l(>w tsitiDftva- 




a: 


tur«a, between approxluiafctlj' lao to SOO°C,, itg 






aiibflBquant mairitBiiance of a ^qbstaatifilly constant wi^ht 






or water ccatent pver tL;e balance the t©mperattir<j ramgej 




^ 


in eotepariaotx with the v^pylt^g aad irreFtiiar <3tehS'iar*tloa 






characterlatlflfi cS c^lKiim siLioate hydrate I, gyroLite siiva 




7 


truacofctite, ia ^lenificfttit* 




8 


!Dhe fiAarbonafclcn rate of OS- JET is ecuaparea with tltat-af 






c&loixuD BlLJLcite hvdrate I in tha PTflnh tTlii'itvahfirf in Flo 




10 


if of the iipaiipiiififc irtie notlceabLe dlffci?eiifi« In tbtj trsT-Lsonft- 




11 






• IZ 






13 






: -l* 






* ..-it* 


Dx ^vjL ^a.FijS peT laixnon ror caJ-CjkXtS! <fllxi£Bilj^ cicyarAtiO Xp 


\\\ ' ,■ 1 








- 17" 


s3nc© It rencEer* the prwiiflct especially aiaaptabia to tnXtili 


K ■ . ■ ' • 

. .if' 


1^ 






1& 






i 






SI' 


5ltl*i6 Cb*^* vhOrfiaB thfi orVBtaLlifte confielipattim asl— 




£S 














gyrolite and trUeopi;'tite oCnGiet of fX«t plat $3 » 












' fUi^ds^Bli^V ASM9*Lmt^ nnur Wv^T^Aiia njs^r^t^im (t^4^4rsAf*A ^'^.f^ii 

WE/ ttfl^f^4*^,JJf ViJff «HW kV^a OttJ.CJ.UIa ^i^lQQl^B -U&^JJ 




»7 


in it4 pi^tdirt -to$m obtaix^4bX«< Thdrefo^, it ifl 




S3 


tfitlilrt thfi a cope of this Invention to propaye snd iliac a 




Bf) 


Product qdnnipj'ieliicg an a4Uitfi2£»at$i5i Xoyja of the' tosapoundj 




SO 






«l 






se 
















-D 







.../any2html?FILENAME=%2Fcpoti%2Fprod%2Fapache%2Fhtdocs%2Fcache%2Fmodca%2F5 8/24/99 



00601 158dis.a^ Page 23 



Page 2 of 4 



- 2tt. - 



1 

a 

4, 
G 

4 

8 

10 
11 
IS 
15 
14 
IB 

IG 

go 

SI 
•23 

, 

sv 

30 

SI ; 

S2 i 



60H58 



pwsibly other calcium silicate p3ro(3uets oht^iaed when Umc 
ar^^a a siliceous; jtiitor.UX are Bjqpic?'Ba ast starting l^agTeai- 
ei5t& in a daO 1,0 SiO^ rjioiaj i^atio witkitn th« fipproxiUnate 
rauRe of 0,0? 0*7 GaO ti> 1 SiO^ aiwi re&ctetS tofisthar 
ap&cined alcove. In other vorae, since the advantageous 
ar4 uniquo pt^sical and tli&mioal f>roperti«s artd oharafltar- 
Ifitics oi: iba product cooiprialtjg an &auLt8r«ited cDOipogi- 
tion, or ini3c?;«.T6 of the nev [^ooipdiitKa ainS h^'^rous siiicja,' 
©tc^t within th* for&gping CaO to SlOg molar ratiP are sut- 
etantially siiaitar to those the pur^ ooapeund a^d are 
aati&fattDxy for maxxj^ epplic&t lotus, it la frsi^TtieiitXy desir^ 
abXc ^nQ aiav«ntft£:eou3i pnTtleularly Tot reasons of ecouoBiy, 
to dilute or mla^ the p^tb 0D«iJoUTid witli hydrous silica by 
itwl-udin^ greatei' qxiantltisfi of 6 sllio^au? Mterlal in 
til* initial sltisry than lis n«e«d$Af/ to obtain pure 2CrO« 
3Si02»lr2.5ft30* . 

iecb^^dlxisSo/j It has ba^tt foun^ tiiat a satisfactory 
product iftay ba prepared ty ei^Io^ine d CaO to SiOg molar 
ratl-c wlthlQ the apprtuciamte Jiaus© of 0*05 to 0.? G^O to 
1 SiOgi pr«fi9»2ibL3r) for ooaiaiercial purposes ^ a -molar ratio 
between 0.4- and 0*6 CaO to l^SilOg. H(««v»rj in atV <sa$a. ■ 
the rsactiDn tetttpei-atuTa an^ tiroe is.ust be vithin th« 
ipproyimate ar6a{fl) -a^ifinaa by the eolid and/ or brol:en 
in the graph Df Fig« ^t* 
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